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An investigation was conducted in the II[AcA Lewia altitude wind tun- 

a nel to determine the altitude performance -characteristics of the 
XJ34-WE-32 turbojet, engin@. In conjunction wlth these over-all engine 
performance data, comgonent performance data were obtained for each of' 
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. 
four exhaust-nozzle ereaa over a rmge sf.altitWs from 5000 to 
55,000 feet  and flight "ach nirmbers f'rom 0.2B'to 1.W. . At each flight . ..'. . 

condition and exhau&+noszle. area, data were obtained over an extensive .. . 

, range of engine speeds,. . . . .  ._ . "_ _- 

. .. . 
. . " 

Cosqrreeeor. -. The elem-atage axial-f low o v e o r  has a eingle 
row of inlet guide vanea, a double r o w .  of outlet guide vaaee, and a e&- 
gle row of mixer vanes. . The coqpreesor rotor is  shown in figure 2. The 
blade-tip diameter of the eleven-stage rotor section is- 18.91 inches and 
the blade height varied f 'rom 4..71 inches Lt the first stage t o  2.46 inchee 
at the eleven* stage. The compreesor air flow ig about 58 pom& per 
second at rated etatic'sea-level  cm'dltions. . 
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- .  . . . - . . . - . - 

Combustor. - The conibustor (fig. 3) is of the muulaz dlrect-flow 
type with a double-annular basket that merges -into a.aingle annulue d r  .. 
the doxnetreain end. ' .  Two concentric fuel manifold rings, xith 24 and 
36 matched fuel  nozzles at  the.. inner. and' outer rings, respectively, are 
located a t  the  uptream end of. the double-&iihr basket. . 

. -. 

. .. . 

Turbine. - T h e .  two-stage axial-flow turbine has a blade height of 
about-chee f o r  both rotor stages and a blade t i p  'diameter of . 

20.81 inches. The tuz%ine rotor  is shown i n  figure 4. 

The eng1.m was mnnted on a wing segment in the ZO-fwt-diameter . .. 

test section of the"a1titude wtnd tunael. Dry ref'rigerated air was .I 
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Dry refrigerated air wae e q p l i e d  to the at the IUOA steazldard 
temgerature for sa&. f l ight   odl t ion exoept that the minimum -mature 
obtained was about -ZOO F. The data at an altitude of 5000 feet were 
obtsined wing an *let t q r a t u r e  thak wea requirea to glm a Reynolds 
rider indm of 1.00. Ccmplete free-strsam ram preaeure rwovery waa 
aesumsd at  eanh fU@t oondltlon. : - .  
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operating pointe at  hi& oorreoted engine sp-eeda. shmed t o  hmer OWL- 
pressor p r e s g m  ratios. Apparently, % h i e ,  oandl t im was e a t l a f l e d  at .  
lox oorreoted engine without an Inorease fn ompressor  pressure 
r a t io .  
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'phe inoreaaing effeot of surge on the ocmg?ressor performmoe 
( f lge .  6(b) and 6(e) ) and €he abeence of performance data at the small ' 

exhauet-nozzle area (figs. 6(1),  6(3), snd 6(1)) indicate that at a 
e v e n  flight Mach number an Fncnease in alti-.resulted. i n  increasing 
restriction by compressor surge of the ste~dy-state operating region. . 
A t  a given altitude, decreasing the flight Mach number resulted in a 
similar effect, as shown by flguies 6(g) through 6(i). It l e  therefore 
concluded that the stesdy-state.cprating region moved closer to the 
surge ae a result of an increase . in  altitude or a decrease in, 
f l i ght  Msch numbea.. 
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r a t i o  is preeented in flp l3. The ef'feota shown a r e  due to ohanges 
in the matohd o'peratlon . o f  the 4xr'blne and o-eeeor at varioua 
ste.edy-atate editions. When the wae operata at rated oaa~di-  
tione the t u rbhe  presgure. r a t io  XBB qpproximate3.y 2 .O. 

Tmbine 
nozzle area, 
presernted i;l 

. 
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(altitudes of 25,000 feet and lees) thfg ccrmpreesor prwsure ratio end 

U,800 rpm, wbeo.eas at low Reynolds nuutbem the  oorreepcmding oorreoted. . 
speed was sawwhat higher. 

E correoted air flow oorrespanded t o  a oorreoted engine epeed of about 

N 
IP 
u1 m 

- 
6. Tor rated engine  oosdltlone within the range of f U@t Maah nm- 

bers iwestlgated, the ocPribuet1o.n ef f lo imoy rFenRined omstant at  about 

altitude 09 55,000 feet. 
I 0.95 r~ t o  an altitude of 25,000 feet end deoreaeed t o  about .O .80 at an 
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tota l  pressure, lb/sq ft .absolute 

s tat io  pressure, lb/sq ft absolute . ' - 

thebccetioal d p a m i o  pressure at caslbuetcn: -inlet, lb/sq ft absolute 

gae D o n e t e n t ,  .53.4 . ft-lb/(  lb)(OR) 
__. 

. .  
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fuel flow, lbfhr . . _  

g a a .  flaw, Ib/seo 

ratio of speoifto heab . 

pmssure oorreotian  faotor, P/2116. ( to ta l .  pre~sure divided by 

" 

- . .  . . . . . - - 

. .  

W A  standard sea-le-1 preeeure) 
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Air flow at the other etatlona in the engine wag oon~idered t h n n g m g  ae 
that at etatlon 2. The gae flgw downetream g t h ~  oyimtar is . 

. "" 

then 

. . .  . . -  
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y3 = 1.80 
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Corrected air flov, W&/8, lb/sec - 

(e) F-t W h  number, 0.53; dtit-, 25,0(10 feet; Reynolda 
number Max, 0.S34. 

Figure 6. - Continued. ConQreseor performance Dmp. 
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(h) FU&t Msch m e r ,  0.793 altitude, 40,000 feet} Reynolde 
number index, 0.338. 

_. .. ._ 
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Figure 6 .  - Continued. ConQre6eor"pHormePrce map : 
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Figure 6. - Continued. Canpressor performance map. 
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Corrected air flau, W a g / O ,  Ib/eec 

( J )  Fliat Mach nrrmber, 0.551 altitude, 47,000 feeti Reynolds 
numb- Index, 0.196. 

Figure 6 .  - ContinUeB. C m e s o r  performance map. 
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Figure 6. - Concluded. C v e s o r  performme mqg. 
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(b) H'fect of flight B W h '  nuniber .at altitude of  25,000 'feet and 
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(c) Effect of altitu*  at fll&ht Mach iWt&ter :of 0.53 and exhwet-  . - , 
nozzle area of 1.334 aqw. fasf, . - . - . _ _  . . . - - 

Figure 13.. - mfect of corrected turbiue .zlp&ed,* e~auet -mz .z l e  mea, flight Mach, 
number, and altitude on trirbine. preseure ratio. 
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